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^ryvl/-fMfflWUv^ hll 6 A£#J4 0 0 nmWfK*l$U k/X 
h)g|l 6 A<7>±77^ ^S#He<50lsl«&/^->7& ? ffM$tL^7* (m 

TT^-f) fcS^U 17 t h ^ ^il L/:IMi: J: o t x M 

1 6A^I*tio 
[0 0 6 7] 

118 (b) U^-Tct^H, «Jfc?nfcl/y^ Ml 6 A £ llffc L T U *>* 
7, — > 1 6 ^Mt^o ddTN k/X h^?-> 1 6AI4, ->.x^ 1 1 

O g 77 ft K it L X m U & 77 fSj M 0? * co if ® £ * L T v ^ 0 
[0 0 6 8] 

-kK, H8 (c) iz^i-J: l^v^ 1 6?!> ? 7TM^tL7t^-x.^N 1 

UK7^X7f> ^HIi:SAL, UvXh/^->l 6 £ J- v > 7vx ? 

It, SltlWlJiMl 51^'] ^ >Sftflfll 4 K*frLT K7>fi7f>y*ff 
4-9 o iOfclWiyf-^mcii, fllx-l*, ^ yffc-f ^ (SF 6 ) , h 
i;-7;u^n^^> (CHF 3 ) , S.O f T;wn'> (Ar) &o 
[0 0 6 9] 

Rlc-1t* , XfcCl*i«:^-t--6*RlDtt*'^i:OJt, (SF 6 +CHF 

3) /ArWO. 0 4-0. 1 <D&mx*Mffl U 7^7 * ffc>f * ^ h 'J 7 ;w 
tn^ ><h<7>Jt (S F 6 /CHF 3 ) <n>m* 1 - 2 . 5<7>|EH"C$iJ»-t"*o 
[0 0 7 0] 

RfoM 5 1 <7)1±1j (i 0 . 5Pa-4Pa COfgffl^Hft L , mi»#&»S 6 0 rt* 
§§Jg1-£UHFr&<7>m7J<i2 0 0W- 1 0 0 0 WO«fflt?«IJ» L, ±8Bm® 5 3 
Kepftrt - * R FlTJli 1 OOW-80 OWOfEHTIWftlL, TS&mffi 5 5 \z$m 

-t^>RFm7j(±5 ow- 8 0 ow<Dmmxmmirz> 0 

[0 0 7 1 ] 

TSI5«ffi 5 5 OSJgJi- 2 0 "C- 4 0 "COfEH-CiWftl U Rfc^ 5 1 Wfl© 

iastiot;- 6 o°c<Dmmxm'ML, ±umm5 3 truss 5 t^mma 1 0 

mm - 1 2 0 mm<7>$affl-CffflJip-t-&o 
[0 0 7 2] 
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[0 0 7 3] 

Rtetttf* (s F 6 ) oat* 

SJ£1£2f* (CHF 3 ) <7)y;t» 
J^tf* (A r ) coiti 



4 0m l/m i n 
20ml/mi n 

1 0 0 0ml /m i n 

2 P a 
6 0 0W 
4 0 0 W 

1 5 0W 

2 0°C 

3 0°C 
3 0 mm 

COJ^^^MHCctoT, HI 8 (c) CitioC, VV7,Y^9 -y \ 

6 co nun tzmffi-f z> m i <r>mwfo i 7 Atz <ot\.m izffit-r &m2 (»mm 1 7 

[0 0 7 4] 

foUf, 08 (d) l^tiTi:, k>^l>^7->167l i 'i7f>^i: 

ffiij®±tc^[p] Lxmm-t&m 1 <r>ymm 1 7Aso f *2 <Dmm^ 1 7 b coj?£^ 

t\ l/V^h f iJ D -2) C t v > c 
[0 0 7 5] 

ifc, t^M^f^ 3 0 nmi 0 < t4»^*oTt, ±IS<7)^ 

[0 0 7 6] 

(»2<Z>||*fc^JB0 
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[0 0 7 7] 

0 9 (a) -H9 (d) \t^mn^%2(Dm^wmx^h^^ -y^m^m- 

[0 0 7 8] 

t1f\ m9 (a) HT^-ti^tC, y'j3>^^4^^x^i 1 <7>±tc % 

U m^X, 's*)3>mt%kl 2(Oii:, 0flx.tfC VD&KJ: *K S^^2 0 
nmO-f'J v^^Il 3 W-Ztflfol 2 0 nmOv 1 ; 3>MfkBil 4 t «rJK 

1 5KI±, &fc&fcJ:a£-«Rfcfflv>&£ <h ^(Dm^^mmiWo 8 0 n 

mrt*JI^T?3>So 8fcV»T, RltHfjhBI 1 5<D±\,Z^ ArFxJry7l/-fijfcffl 
Wl/yXfil6A^I!j4 0 0 nm<Ol|nf$L, PyX Ml 6AO±^t: 

i7* h v 7 ^ L/:IMt: i o 1 1/ y ^ Ml 6A^IM^o 
[0 0 7 9] 

H9 (b) KjjrT J: dK, gjt$jifcl/y^ Ml 6 A«:a«L-CP'>' 
7hA7->16HMt^)o 1/yXhA-^-yi 6A(i, ^i^l 

1 WSJ^l fc*t LTil |nj K3£ ^ h Uft<DWx m 
[0 0 8 0] 

[219 (c) i:^tiTU, h 1 6 ri f BJ££*i£ 1 

UK7^x 7 f> ritC^AL, U b ^ - > 1 6^7f> ^-r^ ? 
<h Lt, RStHfihBIl 5 Stfv U n >W.itm 1 4C^Lt K7^fx-yf >^*^f 
coiiloxyf >Wi:ii, @£H (O2 ) . h'J7;^n^ 

(CHF3 ) WT^xf> (Ar) wS^JfffltJo 
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[0 0 8 1 ] 

Kfc\§i1fXtZtiZftmi-&#frfcftJfXt<7)St, -tbioh (0 2 + CHF 3 
)/ArOfiti±0. 0 2-0. lOffiffl-CflHIftlL, Bft*t h 'J 7^*n>i 
WJt (02 /CHF 3 ) OfjtfiO. 1 - 1 OfEH-CtlJfPl-&o 
[0 0 8 2] 

Rfc^ 5 1 <D1±?J t± 0 . 5Pa-4Pa OfEH-e«l» L> mi»#&«$t 6 0 ^ 
iitl.UHFtOltHi2 0 0W- 1 0 0 0 WOtEffl-CilflJfP U ±3BSS 5 3 

nep#ni-&RF«;frt±i oow-80 owoiEH-eftiJaiu skiMi 

-T* R Fl^li 5 0W- 8 0 0 Wtf>$&B-CflJfflJ-*-&o 
[0 0 8 3] 

TSPmii 5 5 WiBSt±- 2 0 °C~~ 4 0 ICcolEffl-CftlJIi L, fcJBM 5 1 WIIW 
i&Jtti 0 °C- 6 0 o C<0|eH-C$U^ L, ±£&«® 5 3 t T*« 55i <7>MPB(± 1 0 
mm- 1 2 0 mm<7)$gB-ef{flJ$Pl-&o 

. [0 0 8 4] 

H2 0H*fe^^*5v»T{±, vT&^Mt^- 1 0 nmmm.t%2> X n i:xyf 
[0 0 8 5] 
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0 m 1 / m i 
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0 0 0ml/ 


m i n 




2 


P a 
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0 OW 
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( c ) illjk-tX o l/y^ 
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h / *9 - y 1 6 <rmmst iz mztA, tmmwitm l & v 

[0 0 8 6] 

^■OlS*, 09 (d) H7jrr<M^ l/y'XF/^->16^i7f>^i: 
[0 0 8 7] 

[0 0 8 8] 

(^3«iiii) 

£ffl</>T, fckx.»yf->^lgS7&»t> % 7 1 0 0 n m<7) 1/ y X h - >|: i 

[0 0 8 9] 

nio (a) -mo (a) \t^mmw,z(r)%im^3y^h^9-y^ms 

[0 0 9 0] 

if, il 0 (a) H^i"J:dtC, y'Jny^^t^^XAi ^Ji 

J£U ic^T, y'Jnyifkll 2<7)±C, Mx.l£ C V D&U <fc 0 , J?£tN$2 
0 nm^f'J y'J 3 t> J?^^ 1 OOnmWy'Jn ^MffcH 14^ 

ttlftihlHl 5eMt^ 0 R*N8flh»U 5(4, «x.imX-7CVDj*i:J:-&y 

ii5cii, m^mz£z>mmm*m^&zti>-?£, *r<Dm&<nmmi*&so 
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6 ASr^j4 0 0 nm<Of $T*i*L, U^H16 A<7)_L^r 

o 

[0 0 9 1 ] 

>k^, miO (b) C^tJ:^:, «$tt7t:^^x Ml 6 A£Jlff>LT^ 

i i <7>m?j\B}^H Lxmu^^Whu^^m^TT^x^^ho 

[0 0 9 2] 

H10 (c) tC^-ri^tC, l/y7h/^->16«^ti/:-)x^ 
1 1 £ K7^i'7f>^iit:^AL> 1/yX 1 6 ^x 7 f 

y-<h LT, J^ltlftjjJill 5My'J n>ajbMl K^^J. y^>^4- 

7 0 n mflJt^f L^Nf*T\ |y U n ^MttHl 1 4 CWtl>i7 ^ > ? B. 
fflhi-^>o -W<h §c^ y ^-^tf'Xiifi, ^ 1 OHM^Stle]^!^, 1?!lxJ£\ 
7^7 yjtJ l-'y (S F 6 ) , hj -7;w^n^ ^ y (CHF 3 ) , RZfT^=f> ( 
Ar) (Di&G-JfXZmmir&o 
[0 0 9 3] 

J5J£1£2f* tZti*ifcm^&WJ%fc&KXt<7)lt, -fttfrh (SF 6 + CHF 
3 ) /ArOfliO. 0 4-0. 1 m^mxmn U 7^-7 y <b * t h U 7 ;w 
* a > <!; OJt (SF 6 /CHF 3 ) coflii 1 - 2 . 5 (0$EH-e©Jtlpi-^o 
[0 0 9 4] 

1 (7) BE* liO. 5Pa-4Pa ^iEffl-efiflJiP L , WMW^m. 6 0 ri* 
flJg-f&UHF^-EtH^ 0 0W-10 0 OWOifcH-eflflJfPU _LS[5*M5 3 

neptjn-r^ RFt^moow-8 0 owmtnxmn u t^sib 5 nen^p 
t^RFi^ii5 ow-8 0 0 wco|gig-e$ij^-r^ 0 

[0 0 9 5] 

Tumm 5 5 2 0 °c- 4 0 "cmmxmm u k^m 5 1 

SJtli 0 °C~ 6 0 TCOlEBB-CWftl U ±SRmH 5 3 tTlI 5 5 t <0WR5(i 1 0 
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mm- 1 2 0 mm<7)|EH"e$IJ^-r^>o 
[0 0 9 6] 

[0 0 9 7] 



m&&if* (s f 6 ) (7)^* 

RJStt*^ (CHF 3 ) OSE* 
(Ar) coifs 

UHFrSom^) 



40ml/tni n 
2 0m 1/m i n 

1 0 0 0ml /m i n 

2 P a 

6 0 0W 
4 0 0W 

1 5 0 W 

2 0°C 

3 0°C 



3 0 mm 

io (c) izjjk-rxd tc x vvxh/^-> 
1 6<5Di*jffiijnj£^-r&n i <r)n.wt® i o 7 At^<D9UMi-mm-fz>Wh2<DMmv!j 

1 7 B i: ov»f ji 4 ^JtWt:? < ftft So 
[0 0 9 8] 

&iz, Bi io (d) n^-Tct^ic, # i (Dmmmi 7 ARvm 2 <nmm%>i 1 1 

Bri ? fiMIL&v*MK -f&fr-hZtibfDmnW 1 7 A, 1 7B^i^f 

mffiiz^ $Jx.ti\ S£f|t (02 ) , h»j7;i/tn^?> (CHF 3 ) St^T 
(Ar) *teffi"t* 0 
[0 0 9 9] 
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JKtL.t4^^i:^n^#^-r^#RCL:>14^^<h(7)J:b > -Irtzfrh (0 2 + CHF 3 
) /ArOtliO. 0 2-0. 1 <7)$EB-CfltlJflf! U Wmt V 'J 7)V*U* 9 > t 
<n}t (O2 /CHF3 ) offifio. 1 - 1 <^>iEHt?flfiJ»-r*o 
[0 10 0] 

^ 3 <n>mmm k & v » x a , ft&ft & tffi^Sloit?* &«i3ronm*f*<b 

[0101] 

Jxfcliffx (O2 ) <^a£* 

(CHF3 ) OsEfi 
(A r ) 

uh Fy&omtJ 



3 0m l/m i n 
6 0 m 1 / m i n 

1 0 0 0ml /m i n 

2 P a 

4 0 0W 
4 0 0W 

3 0 0W 

2 0°C 

3 0°C 



3 0 mm 

10 (c) i:^tJ:9(:, v '1 n >Mlfc)gl 1 4 tzi* LT, - B/*&^&g £ IE 
[0 10 2] 

BfMOt^MWO nm-3 0 nm^f^Cfi, tiSl&PSrHii 
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o 

[0 10 3] 

ffliJM±i;it^et/^i¥^iifit/ 1 7 a, i 7 b ^mt-fh X ^ ^^ -7^->^^^f^ 

[0104] 

K «fc o T;* # <i"<&, t4^*)t^^l.X7f >^*"Xi:Lt, A7 7 
tt'f *7 (SF 6 ) , h'J7^tn^> (CHF 3 ) RZFTfrzfy (A r) * 
^tffl^^^^fflv^c75 5 \ h';7^to>^> (CHF 3 ) Kffi<bi% y< ? > ( 
CH 4 ) F77JVtn*--f> (CF 4 ) , SfcKli, C 4 F 8 , C2F 6> C 
4 F 6 , CsFs^tDyfrtUjj-tfy (C x F y ) y7Wo^> (CH 2 F 
2 ) Hot: KD7J^n*-,f> (C H x F y , H U 0^x, y^4, x + y = 
4) £fflv>T&ISJ*fcoa&*£f*'bfr*o CH X F y (i7ft|fO« x 

ir v «; n >MftM l 4 tz*t-r* j. y * y rftmtfft < & »k i tz®.m x # ? tc 

^^ij^it^<7)it«*7& ? ii^-r^o s f 6 ktmiti^) ^ >Rv?mmm 

r) H{tx-T, ^'J^A (He) , (Ne) (Xe) ^<7)7f 

[0 10 5] 

t3Ji»!»SrJi«L*v»j:yf->^^fc LT, B£fif (O2 ) , 7 ^ * n * * 

> (CHF3 ) WT^rf^ (Ar) nfcrt*, K*^ftx.T, * 

v> (o 3 ) , (co) xt±-mitRm (co 2 ) ^o*"^^fflv^-c 
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-C^^o h >) 7 * 9 y (CHF 3 ) 7;i/*n*-.-K>S (C 

H x F y , C x F y ) *fflV>tU^o 

[0 10 6] 

$f>t:ii, (O2 ) > h 'J 7;w^n^ 9 > (CHF 3 ) JkXfT)Vzf> (a 
r) <7>m.fr&t>itmU~i>. y\-7v\tl**J (SF 6 ) tT)Vzfy (Ar) <h O 
Xt±"f h 57^*n*-,f> (CF 4 ) h7^3'> (Ar) <h ©ft 

^Mt-u^o ifc, yitj*<y (sf 6 ) im^yT-yrmtmmw 

[0 10 7] 
[0 10 8] 

#^W^^^V^T(±> 0 7i:^tUHF-ECR^7Xv^K7 

I E (Reactive Ion Etching) ^ I CP (Inductively Coupled Plasma) „ TC 
P (Transformer Coupled Plasma) , 3£JiDPS (Decoupled Plasma Source) ~H 

[0 10 9] 

tl^l^v^y'x h#*H\ «MB* f l 3 0 nmi 0 ^'*9 - > 
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[0 1 10] 

& , & ^ -y ^ > ^It:l^ttftt £ l# £ - £ § £ £ o £ £ 0 
[0 111] 

\z*&h% 2<D^9- y^mum- l&t, l/y'xh/^- >^i|X*fi £ 
[0 112] 

*&miZ%Z>m3<D'*9'-> : J&J8J3mz\£2>t, Iff (a) H£v*T, ffi*tfi*J 

izm^mmw}^ x n ^&3m&<r>m&-k* <%^fzttxi>, >x<oxm ( b ) ic 

[EiM^ffi^^ra] 
[mi] 

$j n o P*f * 7 v v x$> z> 0 

[02] 

-7X$>h 0 
[i3] 

(a) (b) l±V^^<n±m±.K&\ikJ4>;*9-><n&W.1ifa*7F-$' 

mjmttw-mmxh&o 

[04] 



mSE#2 003-3070986 



#SS 2002-265391 



^-v: 28/ 



[EI5] 
[EI 6] 

^> ^5> o 

[17] 

-2) o 

[08] 

i <n%mmsz\h^^^-y^mi\^^^^^(n^mf^u% 

[09] 

Mfc«j£Brffil!|-e&*o 

[11 0] 

[mil] 

1 1 

12 v'J^BIftR 

i 3 *°u v ^ >ng 

1 5 RMPJXm 



mSE# 2003-3070986 



<Wm 2002-265391 



^— ->*: 29/E 



1 


6 A 




1 


6 




1 


7 A 


si i <vmpM 


1 


7 B 




5 


1 




5 


2 




5 


3 




5 


3 a 




5 


4 




5 


5 




5 


6 


m i <v&mftMM 


5 


7 




5 


8 




5 


9 




6 


0 




6 


1 


m%u 


6 


2 




6 


3 





mm.m 2003-3070986 



ffl 2002-265391 



1/ 



[mi] 



40 



30 



20 



S 10 



(nm) 



0 



-10 



-20 



-30 



50 



^#A(#ijn^L) 

-m- ZkftcmrL&v) 




100 



150 



200 



250 



vf-?£<7)#J#tfii (nm) 



tBfEijf 2003-3070986 



[a 2] 



mm. 2002-265391 



^-v: 2/ 



40 



4k 



#l(#JtL^b) 

-a- ^2(@jn^L) 



30 
20 
10 



0 



(nm) _ 



10 



-20 



-30 



50 



100 



150 



200 



250 



tBfI#2 003-3070986 




ffiliE#2 003-3070986 



[04] 



# K 2002-265391 



^-v: 4/ 



(a) 



108 108 



107A 107B 



108 

105 

104 

103 
102 
101 



108 ~ 

(c) 




2 



108 

105 
104 

103 
102 
101 




miiE#2 0 0 3- 



3 0 7 0 9 8 6 



mm 2 0 0 2 - 2 6 5 3 9 1 ^- V : 5/ 

[05] 



108 108 



(a) 




108 



(c) 



107A 107B 




107A 107B 



108 



108 




107A 107B 



108 



(d) 




m§E# 2003-3070986 



#SI 2 0 0 2 - 2 6 5 3 9 1 ^- v : 6/ 

[13 6] 



(a) 



108 108 



108 




108 



108 




108- 



(b) 



/ 



108 



/ 



108 

105 

104 

103 
102 
101 



108 -~f\ 



108 



(d) 



S3 



108 

105 
104 

103 
102 
101 



mtl# 2003-3070986 




i±iiiE#2 003-3070986 



[HI 8] 



#tl 2002-265391 



8/ 



17A 17B 




< < 



mtiE#2 003-3070986 



2002-265391 



9/ 



[0 9] 



(a) 




16A 

15 

14 

13 
12 
11 



16 

(c) 



16 




16 

15 
14 

13 
12 
11 



(b) 



16 

0 



16 

0 



\\\\\\\\\\\\\\\\\ 



16 

15 

14 

13 
12 
11 



16 

(d) 



16 




S5 



/ 
/ 



16 

15 
14 

13 
12 
11 



ajfiE# 2003-3070986 




16 16 



(b) 



l) 



16 

15 

14 

13 
12 
11 



17A 17B 




tHliE# 2003-3070986 



&m 2002-265391 



^-v: 11/E 



1 1] 



(a) 



104 




(b) 




V \ \ 




106 106 



(c) 



106A 

105 

104 

103 
102 
101 



106 




(d) 



(e) 



/ 



107 107 



107 107 







ft 


h 














/ 
/ 


M 


7 

/ 


\ \ \ V \ V \ 





106 

105 

104 

103 
:.02 
101 



106 

105 
104 

103 
102 
101 



ttilE# 2003-3070986 



mm 2 0 0 2 - 2 6 5 3 9 1 ^- V I 1/E 

Jt»!» i o 7 a <h t<7)n®uzmm~tz>m 2 <vmm 1 7Bt wr*. & mmw 

[il^BI] IH 7 



tB!E#2 003-3070986 



&m 2002-265391 



m m a 



[000005821] 



tl^fl S 1990^ 8H2 80 



